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1.0 INTRODUCTION

This Health and Safety Plan contains the requirements necessary to
protect employees, on-site personnel, and the general public during
the Remedial Investigation (RI) at the Lenz 0il Site located in
Lemont, Illinois. Field work at the site includes: (1) collection
of samples from soil gas, soil borings, surface soil, sediment,
surface water and ground water; and (2) installation of monitoring
wells. All of the health and safety procedures described in this
Plan are specifically related to the field work being conducted and
the time frame during which this work is being performed. The
duration of the design studies and subsequent remedial efforts has

not been defined.

Health and safety are important concerns during the field work
related to the RI. The objectives of this Health and Safety Plan
are: (1) to provide safety procedures to be followed during the
field work, and (2) to establish emergency response procedures for
extraordinary conditions that may occur during that work period.
These procedures are based on an analysis of site-specific
potential hazards and the appropriate protective measures to
mitigate these hazards. The health and safety procedures presented
in this Plan are in accordance with the appropriate requirements of
the Occupational Safety and Health Administration (OSHA), as
indicated in 29 CFR 1910.120, and the U.S. Environmental Protection
Agency (USEPA). All operations and equipment used during the field
work will comply with the 0SHA regulations found in 29 CFR 1910.120
and all applicable parts of 29 CFR 1910 and 1926.

The health and safety protocols established in this Plan are based
on site conditions and chemical hazards known or anticipated to be

present. Specifications presented herein are subject to review and

Environmental Resources Management - North Central, inc.
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revision based on actual conditions encountered during field
activities. Prior to the commencement of field activities, all on-

site personnel will have read and understood this Plan.

Environmental Resources Management - North Central, inc.
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2.0 GENERAL INFORMATION

The names and responsibilities of designated safety personnel,
emergency telephone numbers, and the address of and evacuation
route to the nearest hospital are indicated in the following

subsections.

2.1 Project Safety Officer

David Baron, the ERM Project Safety Cffice (PSO), 1s responsible
for ensuring that all project personnel comply with the provisions
of this Health and Safety Plan during the investigation activities.
The PSO 1s responsible for ensuring that ©proper medical
surveillance 1s being maintained, providing hazard communication
information, training employees in safe operating procedures, and
advising the Project Manager on any matters concerning the health

and safety of employees or the public.

The ERM On-Site PSO, who 1is responsible for the development and
implementation of this Plan, will verify compliance at the work
site. The oOn-Site PSO, will supervise all daily safety,
decontamination, and environmental monitoring activities associated
with the field work and report to the PSO and Project Manager.
Both the PSO and the On-Site PSO have the authority to stop work in
the event of an emergency, equipment breakdown, unsafe procedure,
or unsafe condition; to start work following any stoppage: and to
approve any modifications to the Health and Safety Plan
requirements that may be warranted based on field conditions. The
foregoing organizational structure will be periodically reviewed
and updated as necessary to reflect the current status of
operations at the work site. Frequent and regular inspections of

site operations will be conducted to ensure compliance with this

Environmenta! Resources Management - North Central, inc.
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Health and Safety Plan. If any changes occur in the operations,

the Plan will be modified accordingly.

2.2 Emergency Agencies

If an emergency occurs at the Lenz 0il Site that is related to the
performance of the field work, appropriate emergency agencies will
be contacted. The following emergency telephone numbers will be
recorded in all field notebooks and posted at the decontamination

facilities:

AGENCY TELEPHONE NUMBER
National Response Center (800) 424-8802
Illinois Emergency Services and (800) 782-7860

Disaster Agency

Ambulance Service (708) 257-2221
Fire Department (708) 257=-2221
Police Department (708) 257-2226
Palos Community Hospital (708) 361-4500

123rd & 80th Ave., Palos Hills

The evacuation route to Palos Community Hospital, shown on Figure
2-1, will be in the possession of all appropriate field personnel
and posted at the decontamination facilities. The hospital, police
department, and fire department will be contacted prior to
initiating the 1investigation activities and notified of the

chemical compounds that may be encountered during the field work.

Environmental Resources Management - North Central, inc.
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2.3 £Key Project Personnel

The following personnel will have the primary responsibility of

ensuring conformance to the Health and Safety Plan:

AFFILIATION
TITLE NAME TELEPHONE NO.
Project Manager J.P. Imse ERM-North Central

(708) 940-7200

Project Safety Officer D. Baron ERM-North Central
(708) 940-7200

The Project Manager (PM) has the responsibility for the performance
of the work in a safe manner. The PM will ensure that all legal
and safety requirements are met. The Site Supervisor (SS) 1is the
On-Site Project Safety Officer and overseer of operations. It is
the duty of the SS to maintain site security, supervise the project
employees, and ensure that all procedures (e.g., health and safety,

decontamination, and protective equipment) are followed.

Environmental Resources Management - Morth Central, inc.
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3.0 NATURE OF POTENTIAL HAZARDS
3.1 8ite Description

The Lenz 0il site is located in the Des Plaines River floodplain at
the foot of a 75-foot bluff, which defines the northern edge of the
river valley. A small topographic high is situated southwest of
the site, and the Des Plaines River Diversion Channel 1is
approximately 600 feet to the southeast. The regional slope 1is
toward the Des Plaines River (southeast), but the on-site slope is
toward the northwest. A small, southwest-flowing ephemeral
drainage ditch is situated along the northwest border of the site.
Current site topography is a result of the placement of incinerated
soil and regrading of the site by IEPA following the Expedited
Remedial Activity (ERA) completed in 1988.

The approximately 4.5-acre site has undergone considerable change
during the remediation activities. Prior to remediation, the
following features were located on the site: a wood-~frame office
building, a concrete block maintenance building, a concrete block
parking shed, a metal structure, a number of above-ground and
below-ground tanks, several tank trucks, a former lagoon pit, and
a cinder pile. A fence with two access gates along the Jeans Road
enclosed the active portion of the facility. Thirteen monitoring
wells were installed in the vicinity of the site, two by Lenz 0il
Service, Inc. (OW-1 and OW-2), and eleven by the IEPA (G-101 to G-
106) .

Currently the site is devoid of all original structures, including
buildings, tanks, tank trucks, piles, and most of the original
fence. The ground surface has been regraded and recently planted
with grass seed. A wire fence was erected at the property boundary
along Jeans Road and along part of Route 83. Monitoring wells OW-1
and OW-2 have been removed and monitoring wells G-105S and G-105D

Environmental Resources Management - North Central, in<.



Lenz 01il Site

RI/FS Health and Safety Plan

Revision: 1

July 27, 1990

Page: 3-2

appear to have suffered damage during remediation. Although the
security of the monitoring wells in clusters G-101, G-102, and G-
104 has not been compromised, the wells in clusters G-105 and G-106
are currently unlocked or missing the 1id on the protective

covering.
3.2 Chemical Hazards

Table 3-1 summarizes the primary contaminants indicated during the
previous work conducted at the site and their corresponding
threshold 1limit wvalues for inhalation (TLVs) and permissible
exposure limits (PELs). Permissible exposure limits are legal and
enforceable standards set by the Occupational Safety and Health
Administration. Threshold limit values are recommendations from
the American Conference of Governmental Industrial Hygienists
(ACGIH), which are not legally enforceable, but are provided for
reference. A summary of dermal toxicity data, obtained from
USEPA's "Standard Operating Safety Guides," 1is also included as
part of Table 3-1. The potential hazards of the compounds detected

at the site are further described in Appendix A.

If air monitoring performed with an HNu or equivalent instrument
indicates a sustained organic vapor concentration equal to or above
1 ppm above background in the breathing zone, Level C respiratory
protection (air-purifying respirators) will be regquired (See Table
3-2). All preventative maintenance and calibration will be
performed in accordance with the manufacturer's operation manuals.

(See Appendix B.)

The dermal toxicity data show a moderate dermal toxicity for the
majority of substances. Therefore, chemical-resistant gloves (such
as neoprene or nitryl) will be required for any task in which

dermal contact with contaminated materials is possible.

Environmental Resources Management - North Central, inc.



TABLE 3-1

SITE CONTAMINANTS DETECTED
DURING PREVIOUS INVESTIGATIONS

Threshold Exposure
Volatile Organic Sample Limit value Limits
Compounds CAS Number Matrix (ppm) (ppm)
vinyl Chloride 75-01-4 GW 5 1
Chloroethane 75-00-3 GW -— 5
1,1-Dichloroethane 75-34-3 LW, GW, -- 100
(400 mg/m’)
1,2-Dichloroethene
(total) 540-59-0 GW
1,1,1-Trichloroethane 71-55-6 LW, GW, 350 450
1,2-Dichloroethene (cis) 156-60-5 GW - --
Benzene 71-43-2 LW, GW, 1 5
Tetrachloroethene 127-18-4 LW, GW, 50 100
Trichloroethene LW, S
Toluene 108-88-13 LW, GW, 100 200
Ethyl Benzene 100-41-4 LW, GW, 100 125
Xylenes (Total) 1330-20-7 LW, GW, 100 100
(435 mg/m)
Methyl Ethyl Ketone
(2—-Butanone) 78-93-3 GW, S 200 -—
1,2 Dichloroethane 107-06-2 GW, S -- --
Methylene Chloride S
4-Methyl-2-Pentanone S




TABLE 3-1

SITE CONTRAMINANTS DETECTED
DURING PREVIOUS INVESTIGATIONS

II Semivolatile Organic Bample Limit Value Limits
Compounds CAS Number Matrix (ppm) {ppm)

Phenol 108-95-2 LW, GW 5 —-—

2,4-dimethylphenol LW

Isophorone 78-59-1 GW 5 -

Naphthalene 91-20-3 LW, GW 10 15

2-Methylnaphthalene 91-57-6 LW, GW -- -

Dimethylnapthalene - LW, GW -- -

Trimethylnapthalene -~ LW, GW - --

Anthracene 120-12-7 LW, GW - -

III PCBs and Pesticides

Aroclor 1016 LW

Aroclor 1242 LW

Aroclor 1248 LW B

Aroclor 1260 LW

Total PCBs

LW, GW




TABLE 3-1

SITE CONTAMINANTS DETECTED
DURING PREVIOUS INVESTIGATIONS

IV Inorganic Analytes CA8 Number Sample Limit Vvalue Limits
(continued) Hatr}gkm ~_(ppm) |  (ppm)

Boron
Iron 1309-37-1 . 10
Lead 7439-92-1 IN | 0.15 mg/m’ 50 mg/m’
Chromium 7440-47-3 W 0.5 mg/m 1 mg/m’
Antimony LW B
Arsenic W
Barium LW
Beryllium LW
Cadmium LW
Copper LW .
Mercury LW .
Nickel LW
Selenium w -
Zinc LW

KEY:

-- Data not Available

S - Soil

GW - Ground Water

LW - Liquid Waste from Drums,

Trucks and Tank

Trucks
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Numerous other exposure pathways are potential hazards to on-site
personnel to a much lower degree than the inhalation and dermal
contact routes. Precautions should be taken to avoid the following

potential exposure pathways:

o Ingestion of contaminated ground water,
o Ingestion of contaminated surface soils, and
o Eye contact with any contaminated materials.

To mitigate these potential hazards, a thorough program of
personnel decontamination and hygiene will be maintained during the
field work. Also, splash protection (goggles, necprene boots,
chemical-resistant gloves, and splash shields) will be used during
the sampling or handling of any contaminated liquids and during the
decontamination of equipment. Details relating to perscnal
protective equipment and procedures are provided in Section 8.0 of
this Health and Safety Plan.

3.3 Primary Hazards

The primary physical hazards associated with the investigation
activities are cold weather exposure and heat stress. Other
potential physical hazards to on-site personnel include falling,

tripping, slipping, or excessive noise.

Cold weather exposure will be an occupational stress that needs to
be addressed. Several factors influence the development of a cold-
weather-related injury: (1) ambient temperature, (2) wind

velocity, and (3) the presence of moisture.

Environmental Resources Management - North Central, inc.
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The following precautions will be used to avoid potential frostbite

injuries or hypothermia during field work:

o) Thermal socks, thermal underwear, hard hat
liners, or other cold-weather gear will be

provided to employees.

o Periodic breaks will be required during cold-
weather field activities, with an adequate
supply of potable water and warm drinks
provided. Any container used to distribute

water or warm drinks will be clearly marked.

o Employees will be instructed to recognize the
symptoms of exposure (hypothermia) and
frostbite. (The first sign of frostbite may

be slightly flushed skin. The skin color then
changes to white or grayish yellow and finally
grayish blue. Pain is sometimes felt early on
but goes away later. The frostbitten area
feels cold and numb, and the employee may not
be aware of the injury. The signs and

symptoms of hypothermia include shivering,

dizziness, numbness, confusion, weakness,
impaired judgment, impaired wvision, and
drowsiness. As hypothermia progresses, the

employee may move clumsily and have trouble
holding things. In later stages, he or she

may stop shivering.)
o Employees who become wet from perspiration or

precipitation will be instructed to return to

the plant for a change of clothes.

Environmental Resources Management - North Central, inc.
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o Cold~-weather exposure hazards will be
discussed during the site-specific safety
training program, covered prior to the
initiation of the field activities.
Heat stress 1is of concern during the summer months. Impermeable

protective clothing,

such as chemical-resistant Tyvek coveralls,

will reduce the body's ability to dissipate heat, thus, increasing

the chance of heat-related problems.

One or more of the following

measures will be used to control heat stress:

o An adequate supply of cold potable water or a

commercial electrolyte solution mix will be

provided to all employees.

Any contailner used

to distribute the water or electrolyte mix

will be clearly marked.

o) Employees will be informed of the symptoms of

heat stress and heat exhaustion.

signs and symptoms

cool, pale,
dilated pupils:; headache:
vomiting;
Heat strocke

include hot,

of heat exhaustion
and moist skin:

nauseary

is life threatening.

(The usual
are
heavy sweating;

dizziness;

and near normal body temperatures.

Symptoms

red skin, very small pupils; and

very high body temperature - sometimes as high

as 105 degrees.

perspiration or dry.)

The skin could be wet from

o Employees involved in work tasks requiring the

use of impermeable clothing will be required

to take periodic breaks.

Environmental Resources Management - North Central, inc.
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o) All breaks will be taken in a shaded rest area
after any required decontamination procedures
have been followed. During rest periods,
employees will be required to remove

impermeable protective garments.

o All employees will be informed of the
importance of adequate rest, replacement of
lost body fluids, and proper diet to prevent

heat stress.

There 1is a small risk associated with injuries resulting from
tripping over tools or equipment, slipping on wet or icy surfaces,
or exposure to noise 1in excess of acceptable limits. Field
personnel will be made aware that protective apparel and eguipment
may limit visibility, hearing, and manual dexterity. As a result,
the physical hazards of certain field activities will be increased.
Specific precautions to prevent injuries related to physical
hazards are covered in the general work procedures presented in the

following section.

Environmental Resources Management - North Central, inc.
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4.0 GENERAL WORK PROCEDURES

This secticn presents an overview of the health and safety issues
asscoclated with the general field work procedures at the Lenz 0il

Site.
4.1 Supervision and Audits of Safety Procedures

211 field work related to the RI will be audited by the Project
Safety Officer (PSO) to ensure compliance with the Health and
Safety Plan. The On-Site PSO will specify the level of protective
clothing for field personnel invelved in the 1investigation
activities, based on the parameters outlined in Section 8.0 of this
plan. All air monitoring required to determine the level of
respiratory protection needed for specific field activities will be

the responsibility of the On-Site PSO.

If an acclident, exposure to contamination, or other emergency
occurs, the ©On-Site PSO will stop work and determine the
appropriate response actions. Field personnel will be instructed
to leave the area immediately and to remain in their protective
gear. Injured personnel will be removed from the immediate hazard.
Evacuation routes established by the PSO prior to initiating field
work will be posted at the sgsite. During the 1initial field
activities, the On-Site PSO will reevaluate the evacuation routes
daily and establish rendezvous points. If necessary, the
evacuation route will be modified, and an updated version will be

posted at the site.

Environmental Resources Management - North Central, inc.
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4.2 Site Control and Work Zones

The On-Site PSO will have discretion over the establishment of site
control and work zones. Site control and the delineation of
specific work =zones are necessary to reduce the possibility of
exposure to site contamination. Individuals without proper
personal protective gear will be restricted from these zones, and
authorized personnel or equipment leaving contaminated areas of the
site will be decontaminated as they pass through the contamination
reduction zone to prevent the spread of contaminants. Personnel
and equipment in the exclusion =zone will be minimized. The
possibility of exposure or translocation of site contaminants will

be reduced by establishing three contiguous work zones as follows:
Zone 1: Exclusion Zone

The exclusion zone, which will encompass the work areas
at the plant site, will be delineated with warning tape.
All personnel entering the exclusicon zone must wear the
level of protection specified by the On-Site PSO. An
entry and exit checkpoint will be established at the
perivhery of the exclusion zone, and the flow of
personnel and equipment into and out of the zone will be
regulated to verify that established procedures are

followed.
Zone 2: Contamination Reduction Zone

A contamination reduction =zone will be established
adjacent to the exclusion zone checkpoint to provide a
transition between contaminated and clean areas.

Protective gear will be cleaned and removed 1in Zone 2,

Environmental Resources Management - North Central, inc.
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before a person enters a clean area. All decontamination
facilities for personnel and equipment will be located

within this zone.

Zone 3: Support Zone

A support zone will be established in a noncontaminated
or clean area on the site upwind of intrusive sampling
areas. Support facilities (used to store equipment and
samples) will be located in this zone. Because normal
work clothes are appropriate within the support zone,
protective gear that has not been decontaminated will not

be allowed 1n Zone 3.

The On-Site PSO will be responsible for delineating and controlling
access to Wwork zones. Additionally, the 1level of protection
required in the exclusion zone will alsc be specified by the On-
Site PSO.

4.3 General Work Rules for Field Activities

The following is a list of general safety rules to be followed by

all personnel involved in field activities at the Lenz 0il site:

o) Contaminated protective equipment (e.g.,
respirators, boots, and gloves) shall not be
allowed 1in the support =zone until the
equipment has been <cleaned or properly
packaged and labeled.

Environmental Resources Management - North Central, inc.
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Legible precauticnary labels shall be affixed
to containers holding waste, debris, or

disposable protective clothing.

No eating, drinking, smoking, chewing gum,
tobacco, or any practice that increases the
probability of hand-to-mouth transfer and
ingestion of material will be allowed within
the exclusion or contamination reducticn

zones.

Transportation and disposal of contaminated
residuals from site activities shall comply
with all applicable local, State, and Federal

regulations.

Emergency equipment shall be placed in readily

accessible locations within the support zone.

All excavation work must comply with OSHA
rules, 29 CFR 13826.

Employees will be required to wash their hands

and face upon leaving the work area.

Whenever decontamination procedures for outer
garments are in effect, the entire body will
be thoroughly washed as soon as possible after

the protective garment is removed.

Excessive contact with potentially

contaminated substances (e.g., avoid walking

Environmental Resources Management - North Central, inc.
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through puddles, kneeling on the ground, and

leaning against drums) shall be avoided.

Field monitoring equipment shall not be placed

on potentially contaminated surfaces.

Employees will be trained to recognize the
signs and adverse effects of exposure to

hazardous substances present on site.

Prescribed drugs should not be taken unless
specifically approved by a gqualified
physician. Alcoholic beverage consumption
will not be permitted during the work day.
During nonworking hours, alcoholic beverage
intake should be minimized or avoided for as

long as an employee 1is engaged in field work.

The Health and Safety Plan will be made

available to all personnel.

All employees must be familiar with standard
operating safety procedures and any additional
instructions and information contained in the
Health and Safety Plan.

All personnel must adhere to the information
contained in the Health and Safety Plan.

Contact lenses cannot be worn when respirator
protection is required or when the hazard of a

splash exists.

Environmentel Resources Management - North Central, inc.
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On-site employees will use the buddy system.
At a minimum, a third person, suitably
equipped as a backup, 1s required during

extremely hazardous entries.

Visual contact will be maintained between on-

site pairs and safety personnel.

During continual operations, on-site workers
act as safety backup to each other. O0Off-site

personnel provide emergency assistance.

Communications (using radios, hand signals, or
other means) must be maintained between
initial entry employees at all times.
Emergency communications should be prearranged
in case of radio failure, necessity for

evacuation of the site, or other reasons.

Fire prevention and protection (e.g.,
appropriate signs for flammable 1liquids,
smoking areas, and combustible or flammable
material storage areas) will be in accordance
with 29 CFR 1926.150, Subpart F.

Environmental Resources Management - North Central, inc.
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5.0 SAFETY TRAINING AND MEDICAL SURVEILLANCE PROGRAM

All perscnnel and subcontractors involved in the field activities
related to the RI will be required to attend an initial, site-
specific safety training program. The content of this progran,
which will include instructions concerning possible hazards, is

outlined below:

1. Introduction to the hazardous materials/waste

previously identified at the site

a. Definition of hazardous materials/waste
b. Classification of hazardous materials/waste
c. Potential for ignitability, corrosivity,

reactivity, and/or toxicity

2. Toxicology effects of possible contaminants
a. Expected exposure levels
b. Routes of probable exposure
o respiratory tract
o) dermal penetration
c. Expected toxic effects

d. ACGIH threshold 1limit levels

e. Carcinogens

Environmental Resources Managgement - North Central, inc.
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Safety planning and principles to be used on

the job site

a. Names and vresponsibilities of key

project safety personnel

b. Emergency medical care and treatment
cC. General safety practices

d. Emergency telephone numbers

e. On-site communications

Respiratory protection level used on-site

a. General principles
b. Potential hazards
C. Protective measures provided by air

monitoring, including a discussion
of the type and frequency of air

monitoring at the site

d. Response ({evacuation) requirements
activated by abnormally high
volatile organic levels in ambient

air
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Protective clothing requirements

a. Level of protection
b. Articles of protective clothing
c. Purpose of each article of

protective clothing

d. Proper use of protective clothing

Decontamination

a. Concern regarding proper
decontamination

b. Extent of decontamination required

c. Personnel decontamination under

normal conditions

d. Personnel decontamination during medical
emergencies

e. Decontamination of equipment

f. Disposal of contaminated materials

Review of the site control measures and work
practices that will be used during each

operation

Environmental Resources Management - North Central, inc.
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8. Emergency response plan
9. Spill containment procedures
10. Review of the Health and Safety Plan

Field personnel will be required to sign a certificate to indicate
that they have successfully completed the initial, site-specific
training program. Copies of these certificates are included 1in
Appendix C. All general personnel working in the exclusion zone
will be documented as having completed 40 hours of health and
safety training, three days of supervised field experience, 8 hours
refresher training, as well as the initial site-specific training
outlined in this section. The On-Site PSO will have received an

additional 8 hours of specialized training.

Personnel participating in field work at the site must be enrolled
in a medical surveillance program. All training requirements and
medical surveillance of on-site personnel will be 1in accordance
with 29 CFR 1910.

Additionally, prior to the 1initiation of work each day, a safety
review will be held to discuss any modifications to this Plan that
may have been warranted, based on the activities during the
previous day. The emergency response plan described in Section 9.0
shall be rehearsed regularly as part of the overall training

program for site operations.
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6.0 ENVIRONMENTAL MONITORING PROGRAM

Based on the results of previous work conducted at the site, the
primary contaminants present at the site are volatile organic
compounds. Therefore, environmental health and safety monitoring
during field activities will be limited to measurements of organic
vapor concentrations of the ambient air in the immediate vicinity
and downwind of sampling or work areas. An HNu Model PI-101
photocionization meter will be used to conduct this ambient air
monitoring. An appropriate lamp for the HNu will be selected
based on a review of the ionization potentials of the compounds
previously detected on site. In addition, wind indicators will be
visible to all site personnel. The methods for maintaining and

calibrating the HNu meter are included as Appendix B.

Ambient air monitoring will be conducted during all field
activities that involve intrusive sampling (including soil borings,
well installation, and ground water sampling). Prior o air
monitoring an intrusive activity, background readings will be
obtained from an upwind, unaffected area. During intrusive
sampling, the HNu will be used to monitor the breathing zone of the
workers and may be used periodically to check for organic vapors in
the soil. All air monitoring results will be recorded in the On-
Site PSO's field notebook and will be used to specify the level of

respiratory protection required for each specific field activity.

Organic vapor readings will also be obtained at selected downwind
perimeter locations to assess the effect of these activities on the
surrounding area. The results of these readings will also be

recorded in the On-Site PSO's field notebook.

Environmental Resources Management - North Central, inc.
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7.0 DECONTAMINATION PROCEDURES

Decontamination of equipment and personnel will be performed to
prevent worker exposure to hazardous substances, to prevent cross
contamination of samples, and to extend the useful life of safety
equipment. All decontamination activities will be carried out
within the contamination reduction zone, and any residuals
generated (such as decontamination water, disposable gloves, or
disposable Tyvek suits) will be placed in secure containers (55-
gallon drums) for disposal in accordance with local, State, and

Federal regulations.

7.1 Equipment

A1l equipment involved in field sampling activities will be
decontaminated prior to and upon completion of sample collection.
Drilling equipment will be steam cleaned prior to each boring and
before being removed from the site. Pressurized steam will be used
to remove all visible excess material from augers, the back of the
drilling rig, and other parts of the rig that contact augers, rods,

and split spoons.

Decontamination of the sampling equipment (bailers, split spoons,

etc.) will be conducted according to the following procedure:

1. Wash with alconox detergent (or egquivalent) and scrub

with potable water or steam clean:

2. Rinse with distilled or potable water;

3. Rinse with distilled water;

4. Air dry; and

5. Place in clean polyethylene bag, or wrap in aluminum foil

with shiny-side out when not in use and during transport.

Environmental Resources Management - North Central, inc.
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Disposable sampling equipment, such as bailer rope and sampling
gloves, will Dbe replaced between samples to avoid <cross

contamination.

A decontamination pad will be constructed by excavating a small
area and placing a thick-walled plastic liner over the entire
excavation. This area will be pitched to one end to allow the
drainage and accumulation of decontamination water. This water
will be subsequently removed with a wet vacuum or positive
displacement pump, placed in 55-gallons drums and properly disposed
of in accordance with local, State, and Federal regulations. All
steam cleaning, wash, and rinse procedures will be conducted within

this decontamination pad.
7.2 Personnel

Personnel decontamination will consist of socap and water washing to
remove contaminants from reusable protective gear (i.e., neoprene
boots, chemical-resistant gloves, and full-faced respirators).
Disposable protective apparel will be removed in such a manner to
prevent the spread of contaminants to other clothing (i.e., remocve

gloves by turning them inside out).

The detailed procedure for personnel decontamination will depend on
the level of respiratory protection and dermal protection regquired
for each specific work task. The initial level of protecticn will

be Level D (Tyvek, pullovers, and hard hat).

The general sequence of decontamination and removal of protective
apparel based on Level C respiratory protection (air-purifying
respirators and full-splash protection) 1s shown in Figure 7-1,

taken from "Standard Operating Safety Guides" (USEPA, July 1988).

Environmental Resources Management - North Central, inc.
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Various other levels of protection are indicated in Appendix D.
The extent of washing required or modifications to the sequence
will be specified by the On-Site PSO.
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8.0 PERSONAL PROTECTIVE EQUIPMENT

All major work tasks (e.g., well installation as well as soil, soil
gas, sediment, surface water, and ground water sampling) will be
conducted under Level D protection unless on-site monitoring or new
contaminant data indicate that upgrading to a higher 1level of
protection 1s necessary. Appendix D contains a list of personal
protection equipment for Levels A through D and required

decontamination procedures.
8.1 Respiratory Protection

If a reading of 1 ppm above background in the breathing zone 1is
indicated on the HNu during the field investigation, Level C
respiratory protection will be required. Level C protection
includes full-faced, air-purifying respirators equipped with
combination cartridges for removing organic vapors, dusts, mists,
and fumes. The following guidelines will be followed when using

Level C respiratory protection:

o} Air-purifying cartridges will be replaced at
the end of each shift or when breakthrough

occurs.

o Only employees who have had a pre-issue
qualitative fit test will be allowed to work

under Level C respiratory protection.

o Only employees who have passed a medical
examination, including a pulmonary function
test, will be allowed to use Level C

respiratory protection.

Environmenta! Resources Management - North Central, inc.
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o Excessive facial hair (e.g., beards) that

prohibits a proper seal between the respirator

and face will not be allowed.
8.2 Dermal Protection/Protective Clothing
In addition to normal work clothes, the following protective

clothing and equipment shall be worn by any personnel entering the

exclusion zone or contamination reduction zone:

o] Disposable Tyvek coveralls,

o) Disposable overboots,

o Dispcsable PVC gloves, and

o Neoprene boots with steel toe and shank.

Any work inveolving an intrusive sampling activity or the handling

of potentially contaminated liquids or soils (e.g., soil gas,
soil, sediment, or surface or ground water water sampling; scil
boring drilling; well installation; or well development) will

require the following additional protective clothing:

o} Safety goggles or splash shields (unless full-
faced respirators are required or potentially

contaminated ligquids are not involved);

o Chemical-resistant neoprene outer gloves; and
o Sleeves taped to gloves and cuffs taped to
boots.

Environmental Resources Monogement - North Central, inc.
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During work activities that present a potential overhead hazard
(e.g., drilling and monitoring well installation), all personnel in
the vicinity of the activity will be required to wear a hard hat.
Upgrading or downgrading protective equipment will be the decision
of the On-Site PSO and will be based on an assessment of the

exposure potential determined from sampling and screening results.

Environmental Resources Management - North Central, inc.
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9.0 EMERGENCY PROCEDURES

This Health and Safety Plan has been established to allow field
work related to the RI to be conducted without adverse effects on
work or health and safety. In addition, emergency response
procedures have been developed to cover extraordinary conditions

that may occur at the site.

If an emergency occurs, the On-Site PSO will notify the appropriate
emergency agency and take charge of the situation until the local
fire department or other emergency agency responds. At that point,
the On-Site PSO will offer technical assistance to the extent
possible by 1dentifying the hazardous substances or conditions
present, and addressing, as appropriate, site analysis, use of
emergency controls, maximum exposure limits, hazardous substance
handling, and the use of new technologies for mitigating the hazard
or hazards present. Once the hazard has been mitigated, respocnse
activities will be critiqued, and, if necessary, the Health and

Safety Plan will be modified.

9.1 Worker Injury

ERM professional personnel working at the site have received first
aid and CPR training. If an individual becomes 1ill or 1is
physically injured during the performance of field work, first aid
will be administered and, if necessary, assistance will be sought.
The following subsections outline the procedure to be followed in

the event of a medical problem or emergency.

Environmental Resources Management - North Central, inc.
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9.1.1 Decontamination

Any person who becomes 111 or injured in the exclusion zone must be
decontaminated, to the degree practical, giving due consideration
to which risk will be greater: the spread of contamination or the
health of the individual. If the injury or illness is minor, full

decontamination should be completed prior to transport.

9.1.2 Transport - Hospital or Clinic
Employees being transported to a clinic or hospital for treatment
should take with them information concerning the chemical(s) to
which they have been exposed and their own medical history. This
information will be kept on site at the decontamination facility.

9.1.3 First 2Aid Procedures

If an employee working in a contaminated area becomes 1l1 or 1is

physically injured, general first-aid procedures will be
administered. Depending on the severity of the injury, emergency
medical attention may be sought. If the employee can be moved, he
cr she will be taken to the support zone. Decontamination

procedures, additional first aid, or preparation for transportation

will be performed in the support zone.

Environmental Resources Management - North Central, inc.
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If the injury to the worker is chemical in nature or related to the

physical

hazards previously identified, appropriate

proccedures will be instituted as follows:

Eye Exposure - If contaminated materials enter
a worker's eyes, they will be washed out,
using a 15-minute eye wash kit that will be
kept at the site. Medical attention will be

sought immediately.

Skin Exposure - If skin irritation results
from dermal contact with contaminated
materials, the affected area will be washed
with a mild soap or detergent and rinsed with
water for at least five minutes. Medical
attention will be sought if irritation in the

affected area persists.

Ingestion - If contaminated materials are
ingested, vomiting should be induced. Medical

attention will be sought immediately.

Inhalation - If an employee 1is overcome by
fumes from chemical hazards, he or she will be
moved to an area of fresh air. If necessary,

medical attention will be sought.

Hypothermia - If an employee suffers from
hypothermia, medical attention should be
sought immediately. The employee should be

moved out of the cold and into warm clothing.

Environmental Resources Management - North Central, inc.
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Warming should take place slowly; no food cor

beverage should be administered.

Frostbite - An employee suffering from
frostbite should be moved to a warm area.
Frostbitten areas of the body should be placed
in warm (100 to 105 degrees F) water, NOT hot
water. Areas of concern should be handled
gently and should not be rubbed cor massaged.
If toes or fingers are affected, gauze should
bpe placed between them after warming them.
The injured parts should be loosely bandaged.
If the part has been thawed and refrozen, it

should be rewarmed at room temperature. If
necessary, medical assistance should be
scught.

Heat Stroke - If an employee suffers a heat

stroke, medical attention should be sought
immediately. The employee should be moved out
of the heat and into a cooler area. The
employee should be cooled as quickly as
possibly by immersing him or her in a cool
bath, or wrapping wet sheets around the body.
While waiting for an ambulance to arrive, the
employee should be watched for symptoms of
shock. Symptoms of shock include: confused
behavior,; very fast or very slow pulse rate:
very fast or very slow breathing; trembling
and weakness in arms and legs; cool and moist

skin; pale or bluish skin, lips, and

Environmental Resources Management - North Central, inc.
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fingernails; and enlarged pupils. Nothing
should be given by mouth.
Heat Exhaustion - If an employee suffers from

heat exhaustion, he or she should be moved out
of the heat and into a cooler place. The
employee should lie down with his or her feet
up. Clothing should be removed or loosened,
and cold packs, wet towels, or sheets should
be used tc cocl the skin. One-half glass of
water should be administered every 15 minutes
if the employee is fully conscious and can
tolerate it. During all of these procedures,
the employee should be observed for symptoms
of shock. If the employee has not recovered
within a half hour, or 1if the employee's

condition worsens, medical attention should be

sought.

9.1.4 Record Keeping

Exposure or the potential exposure of on-site workers during an

emergency or during routing operations will be recorded on the

Incident Safety Check Off List (see Figure 9-1)
PSO field notebook.

and 1n the On-Site

Environmental Resources Management - North Central, inc.
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9.2 TFires

The local fire fighting and police authorities will be notified of
the work to be conducted at the site prior to initiating field

activities.

If a localized fire breaks out, dry chemical fire extinguishers
will be used to bring the fire under control. Fire extinguishers
will be located in the decontamination area and at each work area.

If it is safe and feasible to do so, employees may:

o Use fire extinguishers to control or

extinguish the fire.

o Remove or isolate flammable or other hazardous

materials, which may contribute to the fire.
o Extinguish other ignitable sources.

o Place soil or other 1inert material on the

burning area to extinguish the fire.

If appropriate, local fire fighting authorities will be contacted
for notification and/or assistance. The On-Site PSO will
immediately evacuate the area and take charge of the situation
until the fire department responds. At that time, the On-Site PSO
will advise the fire department of the location of the fire and the
type of hazardous materials present. The On-Site PSO will offer
additional technical assistance, as appropriate. If an
uncontrolled fire develops that may release potentially toxic
gases, all persons in the immediate vicinity will be evacuated.

Evacuation of 1local residents, if required, will be the

Environmental Resources Management - North Central, inc.
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responsibility of the local police, who will be notified of the

emergency and the potential effect on the local community.

9.3 8pills

The On-Site PSO will be responsible for supervising the cleanup of
minor spills. Spilled solids will be cleaned up and locaded in 55-
gallon drums for subsequent disposal. Liquid spills will be
solidified with absorbent material, which will be stored in the
deccontamination area, and loaded in 55-gallon drums for subsequent
disposal. Transportation and disposal of any spill cleanup
residual will be in accordance with all local, State, and Federal

reguirements.

In the event of a significant spill of hazardous waste or
materials, the On-Site PSO will immediately evacuate the area and
notify the local fire department. The On-Site PSO will take charge
of the situation until the fire department responds. At that
time, the On-Site PSO will advise the fire department of the
location of the spill, the type of hazardous materials present, and
additional technical data, as appropriate. The National Response
Center will be notified at (800) 424-8802 if a reportable spill

occurs.

Environmental Resources Management - North Central, in<.
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9.4 Evacuation Plan

If an emergency necessitates evacuating field personnel, the On-
Site PSO will notify the field team leader, and the appropriate
signal for site evacuation (three short blasts on an air horn)
will be given. All available vehicles located outside the
exclusion zone will be used in the evacuation. Whenever possible,
vehicles shall be parked in a manner that would effect speedy
evacuation (backed in). All personnel will exit the site and rmeet
at a nearby rendezvous point, established during the initial field
work. The designated rendezvous points, which will be based on the
downwind toxic corridor, will be posted at the decontamination
facilities. (See Figure 9-2). The evacuation route within the
site will depend on which direction affords the most direct route

away from the hazard necessitating the evacuation.

The visitor and employee logs will be used to ensure that all
individuals are accounted for during an emergency situation. The
On-Site PSO will be responsible for maintaining these daily sign-
in/sign-out sheets. (See Figure 9-3). If possible, personnel
should exit the site through the contamination reduction zone and
doff personal protective equipment in the required manner.
Otherwise, decontamination procedures will be performed as required
and as feasible after all personnel have exited the site.
Evacuation of the 1local community, if necessary, will be the

responsibility of the local police or fire departments.

Environmental Resources Management - North Central, inc,
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LERZ OlL STIt

SYMPTOMS OF OVEREXPOSURE, POTEWTIAL CHROUNIC LEFECIES,
AND FIRST-AID fRUEATHMENT

Symptoms of Overexposure

Compound Eye

1,1-Dichloroethane Irritation

1,2-Dichloroethene
(trans)

Irritation

1,2 Dichloroethene .-

(cis)

1,1,V-Trichloroethane .-

Tetrachloroethene Irritation

Benzene Irritation

skin

Dermatitis

None

None

Dermatitis

Inhalation/lngestion

Centrol nervous system
depresssnt, drowsiness,
unconsciousness, liver,

ki1dney damage

Irritation of eyes and
respiratory system,
central nervous system
depression

frritation of eyes, nose
and throat; nausea; flush
face and neck; vertigo,
dizziness and incoordi-
nation; hcadache;

somnoltence; erythena

frritates eyes, nose,
respiratory system,
giddy, heedache, nausea,
staggered gait, fatigue,
anorexia, lassitude,
bone marrow depression,

abdominal pain

Target Organs for
Potential Chronic Effects

Skhin, Liver, bidneys

Respiratory system, eyes,
central nervous system

Liver, kidneys, eyes, upper
respiratory system, central
nervous system

Central nervous system,
blood, skin, bone marrow,
eyes, respiratory system

Eye:
skin:
Breath:
swallowu:

Eye:
Skin:
Breath:
swallow:

Eye:
skin:
Breath:
swallow:

Eye:
Skin:
Breath:
swallow:

First Aid Ireatment

Frrigate tmcdiately

Soap wash promptly

Artiticial respiration
Medical attention immediately

Irrigate vmmediately

Soap wash promptly

Artificial respiration
Mcdical attention immediately

Irrigate immediately

Soap wash promptly

Artificial respiration
Medical attention immediately

Irrigate 1mmediately

Soap wash promptly

Artificial respiration
Medical attention immediately
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LEKZ Ot

S1it

SYMPTOMS OF OVEREXPOSURE, POTENTIAL CHROWIC LEFECTS,

AND FIRST-AID

Symptoms of Overexposure

Compound Eye
Toluene Irritation

Vinyl Chloride

Chloroethane

Phenol Irritation

Anthracene

Methyl Naphthalene

Dimethyl Naphthalene

skin tnhalation/lingestion

Dermatitis Fatigue, weukness,
confusion, euphoris,
diztziness, headache,
dilated pupils,
lacrimation, nervousness,
muscle fatigue, insomnia,

paresthesia, photophobina

s Weakness, abdominal pain,
gastrointestinal bleeding,
hematomegaly, paltor or

cyanosis of extremities

Dermatitis Respiratory irritation,

anaorexia, weakness, muscle
sche, cyanosis, ochionosis,
tremor, convulsions,

twitching

TREATMENT

Target Ocrgans for
pPotentfal Chronic Effects

Central necvous system, Eye:
liver, kidneys, skin Skin:
Breath:
Swallow:
liver, cential nervous Eye:
system, blood, respiratory skin:
system, lymphatic system Breath:
Swalliow:
Liver, kidneys, skin Eye:
skin:
Breath:
Swallow:

First Aid ITreatment
frevgate dmmediately
Soap wash promptly

Artificial
Medical

respiration

attention immediostely

Artifrcral respiration

Irrigate inmmediately

Sospwash immediately
Artificial respiration
Medical attention immediately




Compound

Trimethyl Naphthalene

1,2 Dichloroethane

Methyl ethyl ketone

Ethyl benzene

Xylenes, total

Isophorone

APPENDIX A
(Page 3 of 5)

LENZ Ol

STMPTOMS OF OVEREXPOSURE,

Stit

POTENTIAL CHRONIC EFREECTES,

AND FIRST-AID TRLATHERT

Symptoms of Overexposure

Irritation

irritation

Irritation

irritation

Irritation

Dermatitis

Dermatitis

Dermatitis

Dizziness, vomiting,
headache, nose
irritation

Mucous membranes,
headache, necrosis,

coma

Excitement, drowsiness,
incoordination,
staggering gait;

irritation to eyes, nose,

throat; cornesl
vacuolization, anorexia,

vomiting, abdominal pain

Dyzziness, headache,
nose and throat

irrftation, narcosis

Target Oirgans for
potential Chronic Effects

Central nervous system,
lungs

Eyes, upper respiratory
system, skin, central
NErvous System

Central nervous system
gastrointestinal (Gl)
tract, blood, liver,
kidneys, skin

Respiratory system, skin

Eye:
Skin:
Breath:
Swallow:

Eye:
skin:
Breath:
Swallow:

Eye:
skin:
Breath:
swallow:

Eye:
skin:
Breath:
Swallow:

lrrigate immediately
Wwater wash immediately
Fresh sir

Medical attention immediately

ltvigate 1mnediately
Soap wash promptly
Artificial respiration

Mcdical attention fmmediately

Iriigate immediately

Soap wash promptly

Artificial respiration
Medical attention immediately

Irrigate immediately

Sosp wash promptly

Artiticial respiration
Medical attention fmmediately
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LENZ 011

SYHPTONS O} OVEREXPOSURE,

>t

POVENTIAL CHROUNIC EFLECTS,

AND FIRSY - AID TRLATHLNT

Symptoms of Overexposure

Compound Eye
Naphthalene Irritation

pce R

Lead (inorganic
fumes and dusts)

Irritation

Chromium metals
and insoluble
salts

Irritation

Skin

Dermatitis

Dermatitis

Dermatitis

Inhalation/ingestion

Headaches, confusion,
excitement, malaise,
nauses, vomiting,
abdominasl pain,
ircitation of bladder,
profuse sweating,
jaundice, hematuria,
hemoglobinuria, renal

shut -down

lassitude, insomnia
palor, anorexia, low
weight, malnutrition,
constipation, sbdominal
pain, colic, hypoten-
sion, anemisa, gingival
lead line, tremors,

paralysis of the wrist

Histologic fibrosis of

lung, cancer

Eyvs, blocd, tiver, kidneys,
skin, red bluod cells, central

nervous system

Gastrointestinal tract,
central nervous system,
kidneys, blood, gingivsl

tissue

Respiratory system

Eye:
skin:
Bresth:

Swallow:

Eye:

skin:
Breath:
Swallow:

Eye:
Skin:
Breath:
swallowm:

Figst Aid Treatment

litigate dmmediately

Sosp wash promptly

Artificial respiration
Medical attention immediately

lirigate tmmediately
Soap wash promptly
Artificial respiration

Medical attention immediately

Irrigate immediately

Soap wash promptly

Artiticial resplireation
Medical attention Immediately
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LENZ O1L 5118

SYMPTOMS OF OVEREXPOSURE, POTIRUIAL CHRONIC RIFECTS,
AND FIRST-AID YREATMENT

Symptoms of Overexposure

Jarget Organs tor
Compound Eye Skin Inhalation/ingestion Potential Chronic Effects
Boron s-e-
Iron Tt R
Key:

---- Denotes that no information was provided in the HIOSH "Pocket Guide to
Chemical Hazards," 1985.
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OPERATICON PROCEDURE FOR
HNu MODEL PI 101
PHOTOIONIZATION ANALYZER

INTRODUCTION

1.0 Operation Principle

™~
.

The HNu Modet 101 pnotoicnization detector has been designea ts
measure the concentration of trace gases 1n many inaustrial or
plant atmospneres. The 1nstrument has similar capapilities oute
doors. The analyzer empioys the principle of photoionization for
detection. This process is termea photoionization because the
absorption of ulitravioiet light (a pnoton) by a molecule ieads to

ion1zZation via:

RH # NV eecmcmcccnanas > RHT + e”

where RH = trace gas
Ry = a pnoton with an energy greater than c¢r equai “3 an

ionization potential of RH.

The sensor ceonsists of a sealed ultravioiet light source that emits
photons which are energetic enough to 10N1ZE Many trace species
[particuiariy organics), but do not ionize the major components
of air such as 0Oy, Np, C3, COp or Hp0. A chamber agjacent td the
uitraviolet light source contains a pair of electroces. wWhen a
positive poctential is appliea to one electrode, the field created
drives any rons, formea by aposrp:ion of UV light, 2 the ccilector
electroge wnere the current {(proportional <2 concentration) 1s
measurea. -he useful range of the instrument s from a fraction

of a ppm to aoout 2,000 ppm.

instrument Sensitivity ang Calibration

The instrument responds to atmospheric compounds with ionization
potentials equai to or less than the ionization energy of the UV
light source. If a compound in air has an ionization potential
greater than the energy source of the 1amp, it will not be aetected.
Table 1 presents organic and inorganic compounas and the light
sources that should be used to detect each compound. The i1nstru-
ment is capaoie of using 1 of the 3 light sources - 9.5, 10.2, and
11.7 ev lamps. In addition, not all compounas respond equally to
each light sources and thus they vary in their sensitivity to ioni-
zation. As a resuit of varying sensitivities to photoionization,
the response given by the instrument may or may not reflect the
actual atmospneric concentration of the compouna being cetected.
Table 2 represents the relative sensitivities for various gases
relative to a 10.2 ev 1ight source. Use this table to determine the
approximate response of the instrument to a compounac-of interest,
and to select the appropriate light (lamp) source.
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There are two types of operations tnat are usea for calicration.,
For Type 1 OQOperation, & non-reguiatory (or non-target; :I:mooung
such as 1sobutyiene 15 used fcor caiipration. In trs Zase, :ne
instrument r2aging 1S reportez in terms reiative tC the caiipra-
t1on compouna usea for c2iisration. For tne type < ooeration,
the target compound Or cImpounas are usea for caiibraticn, Ag 3
resuit, %he i1nstrument 1s caiibratea to respona directly 1n ppm py
volume of the target ccmoounc!s). ’

{nstrument Specificaticons

3.1 Performance
0 Range : 0.1 to 2000 ppm
0 Detection Limit @ 2,1 ppm
0 Sensitivity (max.) : 2 tp 2 opm FS2 over 1020 division meter
scaie
O Repeatapiriity : = 1% o7 FSD
0 Linear Range : 2.1 tz 030 ppm
0 Useful Range : 2.1 to 2000 ppm

0 Response Time : 'ess tnhan 3 seconas ta reachn 90% fUli scaie

0 Ambient numidity : up to 95% relative numiaity

Q0 Operat:ng Temperature : Ambient t2 43°C [instrument "5 temp-
erature compensateg 2 trat 2 20°C
change 171 tamperatyre CIrrespoonas
to a chanae 1n reaginc cf + 3%
scale at mMaxImum S2nsiTiviT

Power Requirements anag Operating Times

(U9
.
~

0 Continuous use on battery : approximately 10 hours

0 Continuous use with HNu recoraer reduces instrument hattery
operating time to approximately 5 hours

0 Recnarge time : less than 14 hours; a 3 hours charge wiil
charge up to 90% full charge

0 Recharge Current : maximum 0.4 amps at 15 VDC
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TABLE 1 (CONTINUED :
'10.2 eV Lams ‘Source (Conted.)
lodine vaoer Phospnine
Phosoncrus trizhlcoride

Isopropanct
Ketcnes

Lutidines

Methyi bromaige
Metrel isocyanate

e -
Metrsl mercaztan
| Y X ok L Yebaidl-Nd
Meemcl petnazrclace
Mimpeal coiese=
st e o Crees oo
-

Nitrazes
Nitrizes
Nitrs alkanes
Nitrc bencene
N=OCTan
Clefins
Phencli

Phe

-y o
e

Picclines
Pinene
Proryiene
Pyr:;i:
Pyro.ie
Styrene
Tetranversis
TetrasTnyl L
Thicnvi cilc
Toluene
Vinyl acetz
Vinyl bromec
vVinyi cnlers
Vinyiigine

'y (D ¥y
s

NN
n

). ¢t
IY. (o o

(X

. ..
- [ oleteahaninl

Acetiz annydrice

2 - .

ACeTy.ene

L mgme | memy e e

m..,--..--.--E

ALCSocis

Aldenize

Alphazics

Alkyl haiides

Butane

Carben tetrachioride

Y memé oo
s o b o > aa

Ethare
Ethviene dichlcoride
Formaiceshyce

Formaz acizc
Methancol

Methyiene chlicrice
Nitczaces

Nitc.ces

Nitrs alkanes
Phostexan

Propane

Seratime
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JPERATIONAL PROCECURE

. ~
. o

2.0

cnstrument Checx-0ut

NP
1.2

Remove

On tne
informaticn on light

1nstrument Ssx cover Sy pulling uo on fasteners,

1nstrument sanei, there wiil be a labei containing
source, calibration cate, calibration

gas, &ng span setting.

1.2.1

1.2.2

1.2.5

1.2.5

'f the instrument has not been calibratea 1in the Jast
14 davs or since its last field use, it snould be re-
calibratea. Check the instrument log, wnich snould be
maintained with the instrument, for <the 1nstrument
status anag its calibration nistory. for ceneral use,
the 1nstrument snouid be caiibrated tZ 1isobutviene at
1 span settinc o7 9.8,

Creck the iabei for iight source ana reter tc Table |
‘or 1on1zation potentials cf various compounas. If
she compouna you wisn to cetect 1s not listea for tne
lignt sources proviaed with instrument, then tne lignt
source wiil have tD> be changed. Jse Lne prode with
the proper light source for the compounds T3 be de-

tected.

Once 1+ has bheen determinea that the 1i1nstrument has
the ¢orrect lamp, the 1nstrument may neead o de recali-
Sratez for tne specific compound ©f interes:. Use
Proceaure under 2.1.2 of tnts Section to calitrate the
iastrument.

Checx tnme battary suDbply by connecting tne p-oZe tZ the
instrument £2x, ana turning the functisn switin to the
battery checx position (Figure 1), {Note: The pattery
check inaicator wiil not function unless the prode 15§
attached.) The meter neeale snouid deflect t2 tne far
right or above the green zone. If the neeale 15 below
of just within the green zane or the rea LED inaicator
is on, the battery should be rechargea. follow the
procegure described in Section Il (Maintenance and

Trouplie shooting) to recharge the battery.

Repacx the instrument for shipment o the field.

Field Operation

2.1

Calibration

2.1.1

fquipment ana Materials



Batterv Checx
Positon

Ko L2

Low Satlery rorczer
LgntiLED) \\O STANDBY 0=2000

BATTY 0=200 R‘nws (c:m‘
/" | 0=20
Power C!! <
[Spirdie o]
Swricn
SPAN

J

Adiusinen:

Q ZIRO /Ze.
| (S
Sensivity /
AL e

/l
My« \ytage

Ireariocx

RECCADEN Recxoe’ 0.:‘-::
{<v CCi

\12 Pin intertace Connecior
between reacou!l unn arg
[~ 5.1~ 8

FIGURE 1 [INSTRUMENT CONTROL PANZL FEATURES
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J Calibrazion Gas (Z ranges)

-~

Low range 7-20 :zcm ana mid-range  I3%230 pom o
isoputylene gas are usea for stangare fieic ooeratign
when contaminants are unknown OF @ mMixture of gases
is present. The 1soputylene gas 1S used fir genera}
calibration pecause of the 1nstrument’s rejativeijy
hign sensitivity to 1t ana the non-toxic nature of
the gas.

Note: A specialty gas may be reauirea 19 a singie
atmospneric contaminant 1s present ana the contam-
inant has a sensitivity different from tnat of the

calibration gas (isobutylene).
0 Tubing ana fittings (see figure 2.

Rotometer o~ pudbie flow meter.

O

Fieiag Log, czlipbration form, ana cata reporszing form.

(@S]

0 Table 1 for ionization potentiais far ccmoouncs of

interest.
Lalipration frequency

This i1nstrument shouid be c2librateg after eacnh field
use and prior 2 eacn field use. <Continuous czlibra-
tion cneck snould be performed frequently auring field
operation (for example, check the 1nstrument ero ana
calibration after every 1C measurements; anc cacument
the resuits -roperiy. Cautiaon: o Not C-ange the

100 Procegure

2.1.2.1 Use 2 three-points proceaure %2 fazilitate
the proper instrument calibration over appro-
priate operating ranges., DJistinct mixtures
of calibration gas with known concentration
for selective operating range snouid be used
for calibration. £Zach mixture shouid give a

3/4 scale deflection in its respective oper-
ating range.

2.1.3.2 Instrument Setup.

Step 1: Remove Instrument cover by pulling up on the
side straps.
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FIGURZ 2 REICCMMENDID CALIBRATICN PROCEIDURE FOR PHOTOIONIZATICN ANALYIER
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“rior %2 calibration, <<neck tne f.nction
switcn (Figure ) on tne CORIrol .panei ts maxe
sure 1t is in the oOfFpositiony  Toe oprppe
nozzie 1s storea 1nsice tne INsStrument cgoyer,
Remove cover piate by pulling up on tne ping
that fasten the cover piate.

Remove the nozzle from the cover. Assemple
prope Dy SCrewing nozzie 1nto casing,

Attacn prope cable to instrument 32x inserting
12 pin interface connector of the probe caple
into the connector on the 1nstrument panel.
Matcn the alignment keys and insert connector.
Turn connector 1in clockwise direction unty) a
distinzt snap ana lock 15 felt.

position. when tne pattery 3s cnargeg, he
neegie snouid reaa within or apove the green
battery arc on the scaie piate. (f the neeale
is below the creen arc or tne rea LED lignht
comes on, the 1nstrument shouid be rechargea
prior to maxking any measu/emeniS. (mpiement

steps in Section Il toc recnharge battery.

Turn the function switch to the ON position.
In thnis position, the UV light source snould
be on. To verify, gaze at the ena cf the
prooe for a purpgie giow. 00 Not Lzok Cirectly
at tne Lamp [:seif, [f <ne "amp coes not

come on reter o Maintenance Step n 2.2
(Section II1I).

TO zero the 1n1strument, tJrn tne ‘function
Switch to the stanaby pQasition ana rotate the
zero potentiometer until the meter reaas zero.
Clockwise rotation of the z2ro potentiometer
procuces an upscale deflection while counter
clockwise rotation yields a downscale deflec-
tion. {Note: No zero gas 1is neeged since
this is an electronic zero adjustment.) I[f
the span adjustment 1s c¢nhangeg during 1NStru-
ment calibration, the zero should be recnecked
and agjusted. [f necessary, wait 15 to 20
seconas to ensure that the zerp reaging 1is
stable. Readjust as necessary.
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Step

Step

Step

Step

Step

Step
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Calibration S:eps

Insert one ena of T tube (Figure 2 into prope.
Insert seconc ena of prode 1nto Laiidration qas
in the 22-230 ppm r~2nge. The tRira eng of
prove snouid have the rotometer (>udble meter)

attacnea.

Set tne function switch 1n the 0-200 ppm range.
Cracx the vaive on the pressurea calibration
gas ccntainer until a slight flow 15 inaicatea
on the rotometer. The instrument will draw
in the volume requirea for cetection with the

rotometer inaicating excess flow.

Adjust the span potentiometer sg that the ine
strument is reaainc the exact vaiue of <he
calibration cas. ‘Calibration cas  .aiue 1%
Tabeieg on the cylinager;.

Turn 1nstrument Switch td tne sIanady position
and cneck the electronmic zero. Reset zero
potentiometer as necessary following step 7 of
2.1.2.2.

Recors on form and field log ail original ana
reagjusted settings as specifiega in the form.

Next, set the function switch to the 0-20 ppm.
Remove the mid-range (20-200 ppm) calibration
gas cylinger 2ana eattacn the low range /3-20
ppm;} caiibrazizon cas cyiinder 2as cescriced
apbove.

Jo not adjust the szan potentiometer, The o0~
serveg reading snouid be +3 ppm of the concen-
tration specifiea for the fow range calibration
gas. .f this is not the case, recaiibrate the
mid range scale repeating Step 1 thru 6 above.
If the low range reading consistently falls
outside the recommended tolerance range, the
prove light source window likely neeas clean-
ing. Clean window following Step 2 under 2.3
(Section [II). When the observea reaging 1is
within the requirea tolerances, the 1i1nstrument

is fully calibrated.

2.2 Sampie Measyrement

Step [:

Place function switch in 0-20 ppm range for
field monitoring. This will allgw for the most
sensitive, GQuick response in detecting airborne

contaminants.
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Step Z: 3efore entering a contaminanteg area, Jeter-
mine pacxgrouna concentration.  This cancen-
tration snouid be usea as a rerergnce tc reaa-
ings mage in the contaminatea 2reZ. .nder ns
circumstance snouid one aTTEMDT t2 aciust tne
Zero Or sDan agjustments wNnlie TRe yrstryument
1S Deyng oOperategc 1n tne 1ieig,

Step 3: Take measurements in contaminateg area, ree
coraging reagings and locations. Shouid reaa-
ings exceea the (-20 scaie, switch tnhe func-
tion switech to the 0-200 or 0-2,000 range as
appropriate to receive a direct reaging. Re=-
turn the instrument switch to the 0-20 range
when reagings are reduced to that levei. Re-
cora measuremeasurements 1n NOTEbOOK Or on an
approcriate form.

-~

Slen 40 <eep 11 ming heaith ana satety attiIn culge-
lines for the ievei OT protectian you are
wearing. Sustaineg reagings above 2 certain
levei may force you t> vacate an area or up-
graage your levei of protection.

Note: The instrument will not functiian pro-
perty in nigh humidity or wnen the window to
the tight nousing 1s dirty. (¥ the instrument
respscnse is erratic or lower than expected.

Sten S: when ‘inisned, use the reverse Stens ! *hry §
of Section 2.1.3.2 {Instrument Setuc; ¢35 snut
down the i1nstrument.

TEJUBLE-SXA0TING

1.0 Battery Recharging

1.1

1.2

The 1n

strument shouid be recharged 1 hour for eacnh hour 2f use

or overnignt for a full day's use. (The battery wilil ‘ast 12

hours

on a full charge.)

To recharge the battery (or instrument):

l.2.1
1.2.2
1,2.3

1.2.4

Turn the function switch to the off pgsition.

Remove the charger from the instrument t3p compartment.

Place the cnarger plug 1nto the jack on the ieft side
of the instrument boxX.

Connect the charger unit to a 120 v AC supply.
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1.2.5 Checx cnarger function Dy turning the iNStrument switch
to the Dattery cneck posITion. .he meter snouid go
upscaie 1T tne cnarger '35 worxing ana Js ccrrectly

N

inserted into the Jack. N

1.2.£ Place instrument in instrument mode and charge for the
appropriate time periocad.

1.2.7 Turn the instrument off following the recharge cycle.
When disconnecting cnarger, remove from 123 V AC supply
before removing the mini phone piug.

2.0 General Fauit Determination and Correction

2.1 Battery levei 1is low, Recharge if necessary impiementing

~

[gN]

steps described unaer 1.0 (Section III). If the battery wiil
not recnarge, 1% will have to be repiaced.

UY Lamo function - Gaze at sampie 1niet when moge switch 1§
on an instrument function position and colserve fir purple
glow of lamp. !f the lamp goes not gclow 1n any of the three
instrument function positions, t may be burnea out ana will
have to be repiacea. o repiace the iamp:

1. Turn the function switch to the off position ang discon-
nect the probe connector from the readout unit.

2. Remove the exnaust screw founa near the base of the
probe (Figure 3).

3. Grasp tne eng cap in one hand ang the prode sneil in the
other ana gently pull to separate the ena cz22 ang lamp
S housing from the snell.

4, _oosen tne screws on tne tod of the ena cap ana separate
the end cap and ion cnamper from the lamp ana lamp hous-
ing. Care must be taken sO that the 1ton cnhamder does
not fall out of the end cap and the lamp does not siide

out of the lamp housing.

5. Turn the end cap over in your hand and tap on the top of
it; the ion champer should fall out of it.

6. Place one hand over the top of the lamp housing and tilt
siightly. The light source will siide out of the hous-

ing.
7. Replace lamp with one of same energy source as the one

removed by sliding it into the housing., Note: The
amplifier boara ang instrument circuitry are calibrated

for one 1ight energy
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3.0

2.3

3

8. ~Flace the 10n champer on top of the lamp nousiIng, checking
t0 ensure tnat the contacts are aiignea.

9. Place the ena cap on teo of the 1on Cnamper ana repiace

the two screws. ~“he screws shouid be tighteneg onty
enougn t2 seai <he "2" ring. Jo not overtignten.

-~

10. _ine up the pins on the base of the lamp housing with
the pins 1inside the prope cshell. Gently slide the
housing assemply into the prope sneil. 0o not force the
assempiy as it oniy fits one way.

11. ~Replace and tighten the exnaust screw.

12. Reconnect the 12 pin connector and turn instrument moge
switch to a function position. Check for glow of lamo,
If lamp s:ti11l does not function, the 1nstrument has an
grectrical short or other croeclem that wiil have t2 be

correctea at the factory.,

instrument appears to be functionat, but responses are lower
than expected or erratic. he window of the light source may
be girty and neeg to pe cleanea. 7o clean the iight source

wiNngow:

) Disassemple the prooe assemply by repeating Steps 1 thru
6 unager 2.2 above.

2. Clean the window of the light source using compound pro-
vided witn 1instrument ana soft ciean cloth. Important:
Use cieaning compouna on the window of the 13.2 ey lamp
oniy. The cleaning compouna may camage the windows of

the 9.5 ana 11.7 ev¥ lamps.

3. nreassemcle tne provbe assemoiy repeating Step 7 *hrougn 12
above,

Soec1fiz Faults

3.1

No meter response in any switch position (inciuding 8ATT CHK)

1. Broken meter movement: Tip instrument rapidly from side
to sice. Meter neeale snould move freely, and return to

zero.

2. Electrical connection to meter is broken: Check ail
wires leading to meter and clean the contacts of Quicke-
disconnects.

3. Battery is completely dead: Disconnect battery and check
voltage with a voit-ohm meter,
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Checx 2 amp fuse.

:f none of the apove scives tne problem, CInEuit tne fac-

al

tory.

Meter responds 1n BATT CHK position, Sut reaas Zero or near
zero for ail others,

Power suppily cefective: Check power supply voitages per
Figure 4. If any voitage 1s out of specification, consuyit

the factory.

.nput <ransistor or ampiifier has failed: Rotate zero
control; meter snould ceflect wup/down &s czntrol s
turnea. Jpen crobe; S3th transi1stors snoulg e fully
seated in sockets.

-nput :1gnai Icnnecticn troken T proDe oo ~2agout:
Checx inmput connector cn printed circult toara.  Shouid
be f°~miy pressea down, Check components on bacik siae of
pri--:z circult toara. A1l connectlans snouid Se salid,
ana "> wires snouid toucn any otner c¢aject. Check all
wires 1n reaaout for solid connections.

==

Instrument responds carrectly in BATT CHK, ana ST3Y, zut not
1n measuring modae.

l.

2.

<
- e

4.

Check s see the iignt source 1S on (See Sfecztizn 2.2).
Checx nigh voltage power supply (See Fgure 4.,

Upen ena of proce, remove lamp and check hign vaitage on
lamp contact ring.

{f high voltage is present at all apove pcints, lignt
source has most ikeiy failed. Consuit tne factory.

Instrument responds ccrrectly in all positions, zut signal is
lower than expectead.

Check span setting for correct value.
Clean window of light source (See 2.3).
Double check preparation of standarags.

Check power supply 180 V output. See Figure 4,

Checx for proper fan operation. Check fan vpitage. See
Figure 4,



. ey -

336 £ -7 to
- 14 Voits

Batiery Voltage —

- iCa -

+ad 17
180 to +181
Voits

+ag 1€
*1Btoez!
Voits

sad 20
-2.5t0-10.8
Voits

- Pads 271012 {21 low side)
(4.5 to 5.2 Volts)

All Voltages respect to Groung

pacs | voitage ! racs | voitage | pagcs |  voitace | pags | wvoltage :

i 1 | —s7Vv | 9 | =322V | 17 [ 180v | 25 | 0 |
2 | GRD | 10 | =321V | 18 [ +124Vv | 26 I 0 |

3 | GRD | 11 | 0 | 19 | —-wev ! 27 | GRC |

4 { =07V | 12 t 0 | 20 (| ~-e7v | 28 | o |

5 | =113V | 13 [ 0 | 21 | —1a8v | 28 | GRD |

6 | -121V | 14 ‘ 0 l 22 | =40CV | 30 | GRD |

7 | 0 [ 15 | 0 | 23 | 0 | 31 | GRS |

g | =122V | 16 | 0 [ 24 | 0 | | |

Figure 4 Power Suppiy PC Boarg
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£ notate span seatting., ~Fesponse snouid cnange 17 sgan pot

1S wWOorking properiv,

Instrument responas in ail switch positions, >ut s noisy
lerratiz meter movement!.

1. Open circurt 1in feeagback circult. Consult <ne factory,

2. Jpen circuit in caple snieid or prode snhieic. <Consuit
the factory.

Instrument response is slow ana/or irreprocucidle.

l. Fan operating improperiy. Checx  ‘an voitage. See
Figure 4.
Z. lnecx Cziisratizn oang coeraticn.

LOw Datt2ry vnaicazor,
l. Ingicator comes on 1f battery charge 1s low,

2. Indicator a2iso comes on 1f ionization voltage s tco high.
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APPENDIX D

PROTECTIVE EQUIPMENT/DECONTAMINATION

PROCEDURES
1.0 INTRODUCTION
Personal protecziv equipment <ust Lke worn during Iield work
activities when: 1) atmesvheric contaminaticn s known or
suspected 2 exlst, {2) there is a potential for the ceneration

of vapors or gases, cr (1) direct contact with toxic substances

may cccur.

The <Cn-Site FSO «will determine <-he level <¢r combination of

perscnal protective equipment that affords the apprcprizate level

of protectlion and ensure that safe work practices are followed.

The requirements specified for Levels A, B, C, and D protection

are ocutlined in the secticn that follows.



2.0 LEVELS OF PROTECTION

2.1 Level D

2.1.1 Personal Protective Egquipment

o] Work uniform

o} Coveralls - cottcn cr chemical resistant

o Sloves cuter) - sarety or chemical resistant
o 3oots/shoes ‘inner) - chemical resistant,

steel tze and shank

o) Boots {outer) - chemical resistanct,
disposable

o) Hara hat with face shield or goggles

o Zscape mask (opticnal)

2.1.2 Criteria for Selection
Level D protecticn should be used when:
o] No contaminants are present: and
o Work functicons preclude splashes, immersicn,

or the potential for unexpected inhalation of

or contact with any chemicals.



_evel T protecticn

1s primarily a work uniform. t can te worn
only 1n areas where there .s no cossibility <f contact with
contaniraticn.
2.2 Level C
2.2.1 Persocnal Protective Equipment
o Full-face, alr-purifying respbiliratcr-
canister cor cartrizZcge (CSHA/NIOSH approved)
o Chemical-resistant clothing - disposaple
hocoded. sne- or <wo-riece chemical splasn
suit
o Gloves (outer) - chemical resistant
) Gloves “inner) - chemical resistanc
fopticnal)
o 300ts (inner) - chemlical resistant, steel tce
and shank
o Dispcsapble boot covers (outer) - 1f leather
work Loots are worn, then outer chemical-
resistant boots are necessary
Hard hat

Escape mask (optional)

Two-way radio - intrinsically safe (optional)
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2.2.2 Criteria for Selection

OXygen concentrations are not less than 1

percent by volume.

The <ypes <cf air contaminants have Gteen
:dentiilied, ~oncentraticns have Ceen
measurea, and an air-purifying respirater 1s

avallaktle that can remove the ccntaminants.

Measured air ceoncentrations of identified
substances will be reduced ky the respirater
bpelow the substance’s thresnold 1limit value
(TLV), and the concentration s within the

service limit cf the canister.

Atmosgnerlc ccntamninant concentraticons do not
axceed Immediately Dangercus <o Life znd
Health (IDLH) levels.

Atmospheric contaminants, liquid splashes, or
other direct contact will not adversely
affect or be absorbed through any exposed

skin.

Job functicns do not require self-contained

breathing apparatus.

llowing criteria permits the use cr Level C



o Direct readings are =z few cpms 32bove
background on instruments such as the FID or
PID.

o All criteria for <he use of air-purifying

respirators are met.
2.2.3 Decontamination Procedures
See Figure 1.

2.3 Level B
2.3.1 Personal Protective Eguipzent

o Self-contained breathing apparatus (SCBA)-
pressure-demand regulator (OSHA/NIOSH
approved)

o All items from Level C protection

2.3.2 Criteria for Selection

Meeting any one of the following criteria warrants use of Level

B protection:

o The type and atmospheric concentration of
substances have been identified and require a
high 1level of respiratory protection, but
less skin protection than Level A. These

would be:
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- Atmospheres with Immediately
Dangerous to Life and Healith (IDLH)
concentrations, but <he substance
cr 1ts concentration in air does
not represent a severe skin hazaraq,

or

- Chemicals or concentratctions
involved do not meet the selectiocn
criteria permitting the use of air-

purifying respirators.

o The atmosphere contains .ess +than 19.5

percent oxygen.

o It Is highly unlikely that the work being
done will generate high concentrations cf
vapers., gases cor particulates, or splashes ci

material that will affect the skin.

o Atmospneric concentrations of vunidentified
vapors or gases are indicated by direct
readings on instruments such as the FID or
PID or similar instruments, but vapors and
gases are not suspected of containing

concentrations of skin toxicants.

2.3.3 Decontamination Procedures

See Figure 2.
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2.4 Level A

2.4.1 Personal Protective Equipment

o] Fully encapsulating chemical-resistant suit
o Disposable protective suit, gloves, and boots
(depending on suit constructicn) - worn over

totally encapsulating suit (optional)

11l items rfrom Level 3 protecticn

O
k2]

2.4.2 Criteria for Selection

Meeting zany of the following criteria warrants use of Level A
protection:
o] The chemical substance has been Identified
and requires the highest level cf protectic
for skin, eyes, and the respiratory systen
based cn either +<he measured (or potential
for) nigh concentraticns of atmospheric

vapors, gases, or particulates.

o] The site operations and work functions
involve a high potential for splash,
immersion, or exposure to unexpected vapors,
gases, or particulates of materials that are
harmful to the skin or are capable of being

absorpbed by the skin.



See Figure

-
—

8]

Substances with a high degree c¢f hazara

the =kin are =nown <r =suspected %o Ce
present, and skin contact is possible. 3kin
contact includes: splash, immersion, oOr

contaminaticn from atmospheric vapors, gJgases,

or particulates.

Operaticns are being conducted in confined.
pocorly ventilated areas. and the absence cf
conditizns regquiring Level A have not et

ceen cetermined.

Direct readings on Zield FID or PID and
similar instruments indicate high levels of

unidentified vapors and gases in the air.

2.4.3 Decontamination Procedures

B

- .
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